Dietary cholesterol affects chenodeoxycholic acid action on biliary lipids.
Chenodeoxycholic acid (CDC) decreases biliary saturation and dissolves gallstones in one-half of the treated patients. Dietary cholesterol also affects biliary lipids and is a possible factor explaining unsuccessful CDC therapy. The aim of this investigation was to study the effect of high and low dietary cholesterol on the CDC-induced decrease of biliary saturation and activity of hepatic hydroxymethylglutaryl coenzyme A reductase (HMG-CoAR). Seventy two hamsters in six groups were fed for 1 month one of three diets: 0.8 mg of cholesterol per g of food, 2.4 mg of cholesterol per g, or cholesterol-free. On each diet hamsters received no CDC or CDC 30 mg per kg per day. When animals were killed, biliary lipids were determined and the activity of hepatic HMG-CoAR was assayed. CDC administration decreased the saturation index (SI)(P less than 0.01) in hamsters on the high cholesterol and standard diets but not on the cholesterol-free diet. The SI in CDC-treated hamsters on the high cholesterol (0.78 +/- 0.03) and cholesterol-free (0.68 +/- 0.02) diets were greater (P less than 0.02) than in CDC-treated hamsters on the standard diet (0.48 +/- 0.03). CDC decreased (P less than 0.01) HMG-CoA reductase activity on each diet. In comparison to HMG-CoAR activity (190 +/- 7.6 pmoles per mg per min) in CDC-treated hamsters on the standard diet, the activity in CDC-treated hamsters on the high cholesterol diet (176 +/- 5.8 pmoles per mg per min) was decreased ( less than 0.05), whereas the activity on the cholesterol-free diet (495 +/- 11.5 pmoles per mg per min) was greater (P less than 0.01). It is concluded that: (1) dietary cholesterol is necessary for optimum CDC inhibition of HMG-CoAR; (2) high cholesterol and cholesterol-free diets prevent maximum CDC decrease of the biliary saturation index; (3) dietary cholesterol alterations may therefore be one cause of the failure of CDC dissolution of gallstones.